Methamphetamine-induced hyperthermia and lethal toxicity: role of the dopamine and serotonin transporters.
We examined the hyperthermic and lethal toxic effects of methamphetamine in dopamine transporter (DAT) and/or serotonin transporter (SERT) knockout (KO) mice. Methamphetamine (45 mg/kg) caused significant hyperthermia even in the mice with a single DAT gene copy and no SERT copies (DAT+/- SERT-/- mice). Mice with no DAT copies and a single SERT gene copy (DAT-/- SERT+/- mice) showed significant but reduced hyperthermia when compared to wild-type mice after methamphetamine. Surprisingly, DAT/SERT double KO mice exhibited a paradoxical hypothermia after methamphetamine. These results demonstrate that methamphetamine exerts a hyperthermic effect via DAT, or via SERT, in the absence of DAT. The selective norepinephrine transporter blocker (20 mg/kg nisoxetine) caused hyperthermia in DAT/SERT double KO mice, suggesting that the norepinephrine system is not responsible for methamphetamine-induced paradoxical hypothermia in the double KO mice. DAT gene deletion in mice strikingly increased LD50 of methamphetamine by 1.7-1.8 times that of wild-type mice, suggesting that the lethal toxic effect of methamphetamine is mainly dependent on DAT. Moreover, dissociation between hyperthermic and lethal toxic effects of methamphetamine in DAT single KO mice and DAT/SERT double KO mice suggest that hyperthermia is not a prerequisite for methamphetamine-induced lethality. Methamphetamine (45 mg/kg) significantly increased mRNA of interleukin-1beta, which is the major endogenous pyrogen, in the hypothalamus of wild-type mice but not in DAT/SERT double KO mice, which provides a partial mechanism of methamphetamine-induced paradoxical hypothermia. These results suggest that DAT and SERT are key molecules for hyperthermic and lethal toxic effects of methamphetamine.